atic extermination programs by humans, and sylvatic plague (Yersinia pestis) have reduced prairie dog distribution to ≤5% of the former geographic range (Miller et al. 1990 , 1994 , 2000 , Kotliar et al. 1999 . Many of the remaining prairie dog colonies are fragmented and isolated by urbanization and other human developments (Lomolino and Smith 2001, Magle 2003) . Isolated urban habitat is associated with a number of risks to wildlife species in that habitat, including animal-vehicle collisions (Forman et al. 2003) , human development (Magle 2007) , increased abundance of introduced species (Soulé et al. 1992) , and altered flow pathways and biogeochemical regimes (Kaye et al. 2006 ). When habitat is sufficiently fragmented to prevent or reduce dispersal between populations, extinction can result through inbreeding or stochastic demographic and environmental events (Hanski 1998, Crooks and Sanjayan 2006) .
Prairie dogs that inhabit urban environments display modified behavioral patterns (Adams et al. 1987 , Dawson 1991 , Magle et al. 2005 and may not increase local species diversity (Lomolino and Smith 2003) . In addition, prairie dogs in urban colonies bounded by a hostile human matrix have limited dispersal opportunities (the "fence" effect; Krebs et al. 1969, Johnson and Collinge 2004, Magle and Crooks in preparation) and attain population densities up to 5 times higher than their counterparts in unfragmented landscapes Collinge 2004, Magle et al. 2007) . These urban prairie dogs may have limited available forage, leading to decreased body mass and increased risk of local extinction (Dawson 1991) . However, basic data on the body mass of prairie dogs in urban areas is limited (but see Dawson 1991) , and research in this area is needed ( Johnson and Collinge 2004) . In this study I provide information on body mass, sex ratios, and sexual dimorphism for prairie dogs in urban habitat.
As part of a larger study, I identified a series of isolated habitat fragments in Denver, Colorado, and its south suburbs along a gradient of urbanization (Magle 2003) . In 2002, a census of this study area (about 374 km 2 ) revealed 397 habitat fragments, 54 of which were colonized by prairie dogs. These habitat fragments were bounded on all sides by roads and human development. To obtain information on body mass and sex ratios of urban prairie dogs, I randomly selected 7 prairie dog colonies (average area 2.92 ha, range 0.25-15.02 ha) within this study system from the subset of sites where I was permitted to trap prairie dogs. Sites were similar in that all ABSTRACT.-The black-tailed prairie dog is an important component of prairie and steppe ecosystems. Currently many prairie dog colonies are fragmented by, or adjacent to, urban development, but little is known about what effects urbanization may have on these animals. I compare body weights and sex ratios of prairie dogs in isolated urban habitat in Denver, Colorado, to published data for black-tailed prairie dogs at the same time of year. Prairie dogs in this study had summer weights similar to those reported in the literature, although males apparently gained weight earlier in the year, and observed sex ratios were not significantly different from 1:1. Although prairie dogs in urban areas face numerous threats, my study provides no evidence that urban forage is limited enough to result in decreased body mass or skewed sex ratios of urban prairie dogs.
were located within 19 km of each other and had similar topography and vegetative communities dominated by field bindweed (Convolvulis arvensis; Magle 2003, Magle and Crooks 2008) . Within these colonies, between 20 and 100 medium-sized Tomahawk live traps (Tomahawk Live Trap, Tomahawk, WI, http://www.tomahawklivetrap.com) were set in a grid pattern approximately 10 m apart throughout the colony and baited with sweet feed (Severson and Plumb 1998) . Trapping took place between May and August. Traps were set from 06:00 to 07:00 and left open throughout the morning, with the vast majority of captures occurring before noon (Hoogland 2003) . All traps were monitored at all times by on-site research assistants. Trapped adult animals were weighed with a spring scale, and their sex was determined (Hoogland 1995) . All animals were re leased at the site of capture following data collection, and individual prairie dogs were never weighed twice in 1 year. Juveniles were re leased without processing and were not evaluated by this study. Of the 7 colonies selected, I trapped and weighed prairie dogs on 4 colonies in 2004 and on the remaining 3 colonies in 2005. I also resampled 3 of the 2004 sampled colonies in 2005, for a total of 10 sampling units (colonies sampled by year). Population size for each colony was estimated using meth ods from Severson and Plumb (1998) , and trap ping continued until 20% of the estimated population was sampled.
A total of 217 prairie dogs were trapped and weighed, with an average of 21.7 prairie dogs per sampling unit (range 6-92; Because body mass of prairie dogs fluctuates seasonally, average weight was summarized for male and female prairie dogs by month. I combined weight data from 2004 and 2005 to increase sample size for each month (Hoogland 2003) . Because prairie dog weights may differ greatly by year (Hoogland 2003) males generally fluctuating around a mean body weight of 930 g, which was attained at least as early as May (Fig. 1) . When evaluating only 2004 weights, however, I found that males were apparently heaviest in May and decreased in mass somewhat throughout the summer (Fig. 2) . In 2005, males appeared relatively stable while females exhibited apparent declines in weight in July and August (Fig. 3) Although female prairie dogs in this study tended to gain weight during the summer, as in previous research (Hoogland 1995 (Hoogland , 2003 , the elevated body mass observed in males as early as May is unusual for this species (Hoogland 2003) . This elevated body mass may be due to increased foraging by males in early spring, lack of competition for mates (i.e., less energetic expenditure to obtain matings), early recovery from competition for mates, or other factors. Although males were significantly heavier than females only in May and June, differences in July (P = 0.265) and August (P = 0.267) would likely have been detected with increased sample size. It has been suggested that urban prairie dogs may have reduced body mass due to poor habitat quality and limited forage (Rayor 1985 , Dawson 1991 , Johnson and Collinge 2004 , but prairie dogs in this study had body masses within or slightly above the normal range (approximately 700-900 g) reported by Hoogland (1995 Hoogland ( , 2003 and Schwartz (2002) . Even throughout the summer of 2004, when male body mass appeared to decline, monthly body mass values all ex ceeded 900 g. This study provides no evidence that urban prairie dog body mass is limited by reduced availability of forage, despite high densities of prairie dogs in these areas Collinge 2004, Magle et al. 2007 ), low levels of vegetative coverage, and high prevalence of exotic plant species (Magle 2003, Magle and Crooks 2008) . The finding that prairie dog weights differed between 2004 and 2005 is consistent with findings that prairie dog body mass values frequently vary between years (Hoogland 2003) .
When averaged through time, sexual dimorphism in this study was approximately 12%; this is similar to values reported by Dawson (1991) and Hoogland (1995 Hoogland ( , 2003 for the summer months. Pizzimenti (1981) suggested that sexual dimorphism in prairie dogs is gradually increasing because of human disturbance, but this study provides no evidence to support this claim. Due to the longer lifespan of female prairie dogs, colonies typically have femaledominated sex ratios. Hoogland (1995 Hoogland ( , 2003 and Stockrahm (1979) found that disturbed (hunted) colonies had sex ratios more strongly skewed against males, but the sex ratios of my urban colonies did not differ significantly from a 1:1 ratio. However, my data do not represent censuses of colonies, and measured sex ratios may be biased if males or females are more easily trapped. Further research may be needed to clarify prairie dog sex ratios in disturbed or urban areas.
Animals in urban habitat sometimes exhibit novel behaviors (e.g., Sedgwick and Bartholow 2004) or modify existing behaviors (e.g., Adams et al. 1987 , Magle et al. 2005 approximately 1.5 m into a small shrub (Quercus spp.) and was eating leaves. To my knowledge, climbing behavior of this type has not been previously documented for prairie dogs. During the study I also frequently saw prairie dogs swimming across small drainage ditches (≤2 m wide) filled with water. It is possible that prairie dogs in urban environments are using novel foraging behaviors to maintain body mass despite low-quality forage.
This study provides basic information on body mass, sex ratios, and sexual dimorphism for prairie dogs in urban areas. These types of data have been relatively unknown for prairie dogs outside of certain key study areas (Hoogland 2003) , and more research is required into how prairie dogs in urban systems interact with their environment in order to determine the specific long-term threats to the species. Although prairie dogs in urban areas face numerous threats, including human development, and may be susceptible to other hazards such as inbreeding, my study provides no evidence that limited forage is decreasing body mass or skewing sex ratios of urban prairie dogs. This is encouraging because urban prairie dog colonies serve an important role by increasing public awareness of prairie dogs and wildlife (Hoogland 2006) . The fact that a species as important to prairie ecosystems as the prairie dog can persist in and colonize urban habitat refugia indicates the tremendous potential for conservation in such areas. I thank C. Graves, M. Kaknes, E. Lee, M. Tauchen, and B. Williams for field assistance, and D. Stockrahm and 3 anonymous reviewers for comments on the manuscript. Funding was provided by the National Science Foundation, Colorado State University, the Denver Zoological Foundation, the Humane Society of the United States, the Rocky Mountain Goats Foundation, and a Sigma Xi grant-in-aid-ofresearch. I extend special thanks to K. Crooks for assistance with funding and guidance throughout the project.
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